Tumor cell cytotoxicity of a novel metal chelator.
We have synthesized a novel six-coordinate metal chelator from the triamine cis-1,3,5-triaminocyclohexane by the addition of a 2-pyridylmethyl pendant arm on each nitrogen, which we term tachpyr. The experiments described here were designed to explore whether this compound exhibits potential antitumor activity. When added to MBT2 or T24 cultured bladder cancer cells, tachpyr was profoundly cytotoxic, with an IC50 of approximately 4.6 micromol/L compared with 70 micromol/L for desferioxamine. To explore the mode of action of tachpyr, several metal complexes were prepared, including Fe(II), Ca(II), Mn(II), Mg(II), Cu(II), and Zn(II) tachpyr complexes. Of these, the Zn(II), Cu(II), and Fe(II) complexes were without toxic effect, whereas the Ca(II), Mn(II), and Mg(II) complexes remained cytotoxic. To further probe the role of Zn(II) and Cu(II) chelation in the cytotoxicity of tachpyr, sterically hindered tachpyr derivatives were prepared through N-alkylation of tachpyr. These derivatives were unable to strongly bind Fe(III) or Fe(II) but were able to bind Zn(II) and Cu(II). When added to cells, these sterically hindered tachpyr derivatives were nontoxic, consistent with a role of iron depletion in the cytotoxic mechanism of tachpyr. Further, the addition of tachpyr to proliferating cultures resulted in an early and selective inhibition of ferritin synthesis, an iron storage protein whose translation is critically dependent on intracellular iron pools. Taken together, these experiments suggest that tachpyr is a cytotoxic metal chelator that targets intracellular iron, and that the use of tachpyr in cancer therapy deserves further exploration.